Objective: To investigate the trend and risk of coronary artery diseases (CAD), myocardial Infarction (MI), hypertension (HT), stroke, cerebrovascular disease (CVD), and diabetes mellitus type 2 (DMT2) as regard to different age groups and gender.
Objective: To investigate the trend and risk of coronary artery diseases (CAD), myocardial Infarction (MI), hypertension (HT), stroke, cerebrovascular disease (CVD), and diabetes mellitus type 2 (DMT2) as regard to different age groups and gender.
Methods: We retrieved retrospectively almost 5-year data (January 1st 2007 through December 31st 2011) from the Ataturk university hospital that has database registry system based on International Classification of Diseases (ICD-10). We included 88,293 patients in this analysis. A logistic-regression model was used to assess the effect of groups of variables on the associations of interest (sex and its interaction with age) with calculation of odds ratios with their 95 percent confidence intervals.
Results: Out of 88,293 patients, 45% (39,514) were females and mean age was 56.86 AE 16.23. The females were dominant (P ¼ 0.001) in all age groups in diabetes type 2. Whereas in case of hypertension, CAD and strokes except in young age groups males were more prominent. We found that females had high risk 1.54 (95% CI, 1.50 e1.59) for diabetes mellitus while for other
Introduction
Cardiovascular health mainly related to the whole system consists of heart and blood vessels 1 and it damages when main arteries are affected due to atherosclerosis. This is a process marked by abnormal buildup of fat, cholesterol and other substances in the inner lining of the arteries causes a more serious consequences especially when it affects the blood supply to the heart (causing angina or heart attack) or to the brain (causing a stroke). 2 Nevertheless this whole process relates to the risk factors for cardiovascular morbidity and mortality that include those that are inherently non-modifiable (gender, age, family history) and those that are modifiable through behavioral changes and improving self-care (obesity, smoking, diabetes, hypertension and dyslipidemia). 3 Eventually there are always two main non-modifiable characteristics: age and gender to be taken into account while we are discussing about morbidity or mortality patterns and these both can influence clinical presentation of fatal diseases including acute myocardial infarction, 4e7 diabetes mellitus, 8, 9 cardiovascular disease, hypertension and stroke. 10 The literature 5e7 demonstrated that females with acute myocardial infarction, in addition to being approximately 10 years older than males, have a higher incidence of systemic arterial hypertension, diabetes mellitus, normal coronary arteries, and clinical signs of heart failure. Furthermore differences between men and women with diabetes have been also reported and it has been shown that fatality rates are higher for women with DM and acute myocardial infarction than for their male counterparts. The increased risk of cardiovascular disease that accompanies type 2 DM is greater for women than it is for men. 8, 9 A significant association was also illustrated between DM and functioning, especially in women. 11, 12 Though incidence and the progression rate of cardiovascular disease and hypertension (CVDH) are markedly higher in men than in age-matched premenopausal women. After menopause, this high ratio does not continue.
13e15 A review article mainly based on studies from Western Europe showed that stroke incidence was about 30% higher in men than in women. The study showed that male patients are on average younger than female when they got their first stroke. 10 Thus it is proven that there are differences in diseases as regards to sex and age. It has been debated too much during recent years and a considerable number of articles have been published which add new knowledge on epidemiological differences between the gender and age groups in different parts of the world. However it seems that so far this kind of detailed and comprehensive data is not available in Turkey especially from Eastern region. Therefore the purpose of this study as Cardiovascular Health Analysis (CHA) is to give an update and insight on the current knowledge within this field as regard to specific age groups and gender in order to make a plan for preventing cardiovascular diseases and promoting cardiovascular health especially for women so far neglected group.
Materials and Methods

Study design
This is a retrospective epidemiological exploratory study.
Setting
Ataturk University Hospital is a tertiary care teaching hospital. It includes nearly all specialties wards and deals with all kind of patients. It is the only main referral and tertiary care hospital with 1362 bed and gives service to almost 700,000 inhabitants in the Erzurum province that covers 19 districts. The total population of the Eastern Anatolia region is 6,100,000 (2000 census).
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Patients
The hospital has an impressive database registry system on linked to national database system. International Classification of Diseases (ICD) codes use for all registered case as standard for database. In fact this system applied in July 2007 and now International Classification of Diseases (ICD-10) is using for database. We retrieved all data from January 2007 to December 2011. The hospital consecutively enrolls all patients as diagnosed and registered by physicians based ICD-10.
By December 2011, within four and half year a total of 30,331,973 visits had been enrolled to the hospital. In the current analysis, we excluded all other patients who were enrolled for other than Diabetes Mellitus, Hypertension, Coronary Heart Diseases, and Cerebrovascular Diseases. We also excluded patients with missing information on age, patients who were 110 years of age or older, and patients who were less than 18 years of age, since myocardial infarction, hypertension and stroke are rare in this age group. Therefore, 88,293 patients (39,514 men and 48,779 women) were included in this analysis.
Clinical variables
Information on clinical variables (Table 1) abstracted from the medical records of the hospital were based on International Classification of Diseases version 10. 17 
Statistical analysis
First, we compared the prevalence of different diseases based on ICD-10 among women and men according to age groups. Next, we compared the baseline characteristics of the women and men with the use of four age groups (30e59 years, 60e69 years, 70e79 years, and 80 and over years). We then used a series of logistic regression models to assess the effect of groups of variables on the associations of interest (sex and its interaction with age). We calculated odds ratios with 95 percent confidence intervals from these models.
The first model included sex as an explanatory variable. In subsequent models, we added sequentially age, the interaction between sex and age with coexisting conditions (myocardial infarction, angina, congestive heart failure, stroke, hypertension, and diabetes). Logistic regression linear model was applied to calculate the risk among gender, and age groups in different ages.
Results
Mean age of 88,293 patients was 56.86 AE 16.23, and out of the total, 45% (39,514) were females. In total 36.4% were diabetic type 2 (DMT2) patients, 31.7% were hypertensive, 24.2% had coronary artery diseases (CAD) and 7.7% were reported as cerebrovascular disease (CVD) cases. Table 2 illustrates that while compared these four major groups with gender and age groups. Females were dominant (p ¼ 0.001) in all age groups in diabetes type 2. In group-II, the number of patients with DMT2 is more prominent (p ¼ 0.001). In case of hypertension, female dominance is obvious (p ¼ 0.001) in all age groups except group-IV. Group-III had a higher rate of hypertension. On contrast, in CAD, a male dominance was found. The highest rate of CAD was belonging to group III. Young females had high problem of CVD while high rate was found in group-III (p ¼ 0.001). Figure 2 depicted year-wise distribution of cases from four major groups of diseases. It shades light that DMT2 and hypertension were dominant in all five years data whereas in 2010 DMT2 was around 40% and highest among all however it declined to 10% in 2011.
Furthermore sub-classification of ICD-10 and its age and gender-wise comparison are shown in Table 3 . The results demonstrated a significant (p ¼ 0.001) difference among all sub-classes and gender. Almost 64% of the female patients were reported as DMT2, 63% as essential hypertension, and similarly 60% as secondary hypertension. Almost 69% of the males had unstable angina pectoris. Stable angina cases were reported higher in males (60.4%). The other angina pains were reported 65% in males as well. Myocardial infarction was always higher in males while acute inferior myocardial infarction was the highest in males (76.3%) among all infarctions. Acute Coronary Syndrome was also high in males (67.5%). The situation of cerebrovascular diseases was not very different; for instance, 53.1% of male patients were diagnosed as subarachnoid hemorrhage, 55.3% of male patients as intracerebral hemorrhage, almost 53% as cerebral infarction. However, cerebrovascular diseases were higher in females (56.6%).
Obviously DMT2 was higher (41.5%) in group-II. Interestingly followed (27.1%) by younger age group I who were less than 40 years. Essential (44.1%), secondary (48.8%) hypertension, unstable angina (52%), stable angina (44.5%), acute inferior myocardial infarction (51.4%), acute coronary syndrome (49.5%), sub-arachnoids hemorrhage (39.3%) and cerebrovascular diseases (33%) were higher among group III, followed by other age groups as mentioned in the table. It is also interesting to know that among group II, males (42.9%) diabetes mellitus as compared to other groups.
When we calculated odds (Table 4) , we found that females had a high risk 1.54 (95% CI, 1.50e1.59) for diabetes mellitus while as compared to young age group (18e40 years) all other groups had less risk. For instance, group II had odds ratio: 0.531 (95% CI, 0.51e0.55), and group III had odds ratio: 0.30 (95% CI, 0.28e0.30). The situation of hypertension in gender is also similar to diabetes and females had high odds: 1.64 (95% CI, 1.59e1.69) as compared to males, whereas it is slightly different in age groups, the risk increases as age increases [(Group II: 1.54; 95% CI, 1.47e1.61), (Group III: 1.98; 95% CI, 1.89e2.07), and (Group IV: 2.00; 95% CI, 1.86e2.15)] for essential hypertension. The similar risk pattern is seen for secondary hypertension too. In case of angina pectoris, whether unstable, stable or other females had less risk as compared to males. However the same pattern shown for all anginas as shown for essential hypertension i.e., if age increases the risk of development of angina will also increases, for instance in unstable angina [(Group II: 4.324; 95% CI, 3.27e5.69), (Group III: 5.42; 95% CI, 4.12e7.12), and (Group IV: 6.62; 95% CI, 4.87e8.98)]. (Table 4) .
Discussion
Though this study is retrospective and hospital based, due to two reasons the results are valuable: a large period of the study that developed a large number of data for analyses and it includes myocardial infarction and stroke for which hospital's data is to be considered as reliable as for diabetes and hypertension in the community. This study depicted the main differences with regard to clinical events in-hospital seen during 5-year period among women as compared to men and among different age groups.
Some results are consistent with previous 18, 19 findings like slightly over than one-third of patients were diagnosed as DMT2, one-third HT, nearly quarter had been diagnosed as CAD and less than 10% as CVD. However we found some very interesting different results, for instance in all major groups, females were more prominent. This result is similar to the results published in a study 20 done in Konya, which showed that the crude impaired fasting glucose rate was 24% (27.1% in women and 18.5% in men), however the diabetes rate 8.4% with slight predominance of men (9.1%). Further the survey identified previously undiagnosed diabetes in 3.7% (4.3% of women and 2.9% of men). The same study depicted that the prevalence of diabetes and obesity increased with age. The increased risk of cardiovascular disease that accompanies type 2 DM is greater for women than it is for men. 8, 9 It has also been illustrated that there is a significant association between DM and performance and daily functioning, especially in women. 11, 12 There was an interesting finding during the study period as demonstrated an up-surge in 2008e2010 and then cases numbers declining thereafter in 2011. In 2007, there was not much difference in case enrollment as regard to gender of patients. However from 2008e2011 there is big gap between females and males. The national or international literature witnessed that women visit health services more as compared to men. For instance a recent study 21 showed that the mean number of clinic visits for women was 25.2 (SD AE 30.2) and for men 17.6 (SD AE 24.1) that reinforced our study results. However why it happened particularly in 2008 through 2011 cannot be explained.
The year-wise distribution of cases from four major groups of diseases shaded light that DMT2 and hypertension were dominant in all five years data whereas in 2010 DMT2 was around 40% and highest among all, however it declined to 10% in 2011.
Though we cannot compare these admission results directly with the results of the prevalence studies, but might reflects the seriousness of the problems in the province. Indeed the hospital's data help us to estimate the problem and predict the burden in the community. 22 The other study demonstrated around 8% in other parts of Turkey, 20 which is almost similar to our results of 2011. Another study 23 also illustrated that prevalence of DM in Turkish adults was estimated as 11.0%, which were second by several studies 24e27 by showing prevalence from the 7% to 12%. One argument for high reporting of diabetes during 2010 is that it was a year of making changes in ICD-10 classification so we are suspecting that the main problem was in coding and feeding of data. This is one of main limitations of retrospective study design. Furthermore the results highlighted that hypertension was reported around 10%e20% during last five years. These results are not much different from other studies; a study 28 showed that overall, prevalence of "at risk of overweight" and "overweight" were found to be 10.7% and 3.2%, respectively whereas another study 29 depicted inconsistent results and demonstrated that the overall prevalence rate of hypertension was 59.5% (n ¼ 710), being 58.0% in men and 60.9% in women (P > 0.05) and the overall age-adjusted and sex-adjusted prevalence of hypertension was 31.8%, and it was higher in women than in men (36.1 versus 27.5%, P < 0.001), 30 even there is an evidence of hypertension among 4.4% (n ¼ 45) of the students 31 in Turkey. The condition of cerebrovascular diseases (CVD) is not much different in our data as it is consistent with other study 32 which showed that CVD are also the second leading cause of death in Turkey, accounting for 15% of all deaths and they have the third place in loss of disability adjusted life years (DALY) estimates with a rate of 5.9% in Turkey. The study also showed the rates of hemorrhagic stroke is higher (17e29%) in Turkey compared to many European countries. Since CVDs are leading causes of deaths, they have high importance in terms health devastating health problem. Acute coronary artery diseases were also reported in the same range with variation in different years.
Let's see the individual results based ICD-10 classification of diseases; the results demonstrated a significant (p ¼ 0.001) difference among all sub-classes and gender. The results showed that around more than half females were suffering from DMT2 and hypertension whereas for angina pectoris, almost more than two third males registered as a case of unstable angina pectoris whereas stable angina cases were reported higher in males. All myocardial infarction were higher in males while Acute Inferior myocardial infarction was the highest in males among all infarctions. Acute Coronary Syndrome was also high in males. The situation of cerebrovascular diseases was not very different for instance; around fifty percent males were diagnosed as a case of sub-arachnoid hemorrhage, intracerebral hemorrhage, and cerebral infarction, however cerebrovascular diseases were higher in females. Further analysis of risk calculation through an unadjusted odds ratio showed that females had high risk 1.54 (95% CI, 1.50e1.59) for diabetes mellitus. While age-adjusted odds ratio doesn't demonstrate females' dominance. The literature 5e7 demonstrated predominance in females in addition to being approximately 10 years older than males, have a higher incidence of diabetes mellitus, fatality rates are higher for women with DM. 33 The females were also pre-dominant in hypertension (OR: 1.64 (95% CI, 1.59e1.69), whereas it is slightly different in among age groups as the risk increases as age is increasing for essential hypertension and the similar risk pattern is seen for secondary hypertension too. Which were also second by some other previous studies.
5e7 ,34 Regarding the risk of development of other cardiac events males showed pre-dominance however age plays a vital role that is already established fact and supported by many literatures. It has been shown that the incidence and the progression rate of cardiovascular disease and hypertension (CVDH) are markedly higher in men than in age-matched premenopausal women, 1 however after menopause, there is no gender difference found in risk of development of CVDH therefore it is stated that incidence as well as the rate of progression of CVDH is very similar in women and men 13e15 in later ages. Similarly females had lower risk for Sub-arachnoid and Intracerebral hemorrhage, and Cerebral Infarction, whereas had slightly high risk for overall Cerebrovascular diseases (OR: 1.01; 95% CI, 0.93e1.09). It is also supported by an article 10 published from Western Europe that showed stroke incidence was about 30% higher in men than in women. However it also demonstrates that on average male patients are younger than female when they got their first stroke. In Turkey, CVD is second leading cause of death 32 made it unequivocal important disease.
Limitations of the study
Some limitations should be considered in assessing the results of our study. First, this study has been conducted retrospectively only at one hospital however this hospital is a main tertiary care centre of Erzurum province, but retrospective study it has well-known some disadvantages of date collection etc. Second, in this study, we didn't have information about other risk factors like smoking status, life style, high cholesterol, high triglyceride etc. In fact, if these information were evaluated, the adjustments can be done and additional data could be provided.
In conclusion, the study provides current data highlighted the pattern of four major diseases DMT2, HT, cardiovascular events and cerebrovascular diseases during last almost five year based on gender and age differences. This data will be helpful to use a reference for further planning to control diseases and fatality rates especially for women.
